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Foreword 

This translation has been raade based on the original Japanese Indus- 
trial Standard revised by the Minister of Economy, Trade and Industry 
through deliberations at the Japanese Industrial Standards Committee 
as the result of proposal for revision of Japanese Industrial Standard 
submitted by Society of Industrial technology for i\iitimicrobial Articles 
(SIAA)/Japanese Standards Association (JSA) with the draft being at- 
tached, based on the provision of Article 12 Clause 1 of the Industrial 
Standardization Law applicable to the case of revision by the provision 
of Article 14. 

Consequently JIS Z 2801 : 2006 is replaced with this Standard. 

This JIS document is protected by the Copyright Law. 

Attention is draw^n to the possibility that some parts of this Standard 
may conflict with a patent right, application for a patent after opening to 
the public or utility model right which have technical properties. The 
relevant Minister and the Japanese Industrial Standards Committee are 
not responsible for identifying the patent right, application for a patent 
after opening to the public or utility model right which have the said 
technical properties. 
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JAPANESE INDUSTRIAL STANDARD JIS Z 2801 : 2010 



Antibacterial products — Test for 
antibacterial activity and efficac}^ 



Introduction 

This Japanese Industrial Standard has been prepared based on the fii\st edition of 
ISO 22196 published in 2007 with some modificalions of the technical contents to nifiet 
technology trend, actual situation, etc, in Japan, 

The portions given sidelines or do! led underlines are the matters in which the con- 
tents of the original International Standard have been modified, A list of modifications 
with the explanations is given in Annex JA. 



1 Scope 

This Standard specifies the test for antibacterial activity and efficacy to bacteria on 
the surface of antibacterial products (including intermediate products) of plastic prod- 
ucts, jnetal..xiroducts excluding the textile products and the 
photocatalyst products. 

Secondary effects of antibacterial efficacy such as fungal resistance, odour preven- 
tion and biodeterioration are not covered by this Standard. 

N QT E J „ . . . Fo r the .prodo ct^. so. dje t e r m J n ed Jii a t jh e .t;es t .m e t Jiod . for. t ex in 1 e . prod u cj .s 
shl>y M . b ci aj3Xj] ie d . f ro m . tl^^^ 
tesiiof J1S.L 1902|My^ 

NOTE 2 The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

ISO 22196 ' 2007 Phstics — Measurement of antibacterial activity on 
plastics surfaces (MOD) 

In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standards and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/lEC Guide 2M. 



2 Normative references 

The following standards contain provisions which, through reference in this text, con- 
stitute provisions of (his Standard. The most recent editions of the standards (includ- 
ing amendments) indicated below shall be applied. 

rJ IS K 0050 General rules for chewical analysis 

JIS K 0950 Sterilized plastic pstri dishes 
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rlf S K 0970 Piston operated wicro'voluinetric apparatus 

JIS K 3800 Class II biological safety cabinets 

Jl S K 8 1 1 Ethanol (99, 5) (Reagent) 

JIS K 8150 Sodium chloride (Roagont) 

JIS K 8 180 Hydrochloric acid (Reagent) 

JIS K 8263 Agar (Reagent) 

fflS K 8576 Sodium Iiydroxide (Reagent) 

JIS K 9007 Potassium dihydrogen phosphate (Reagent) 

JIS K 9017 Dipotassium hydrogenphosphate (Reagent) 

JIS R 3505 Volumetric glassware 

JIS Z 8802 Methods for determination ofpH of aqueous solutions 

3 Terms and definitions 

For the purposes of this Standard, the following terras and definitions apply. 

3 J antibacterial 
^i.:^}^te.wht\reJhe.growtli.of M^ 

3.2 antibacterial agent 

agent that inhibits the growth of bacteria on the surfaces of products by using it di- 
rectly or as a compounded agent 

3 . 3 antibacterial treatm en t 
treatment.f(>r_antiba^^^ 

3 . 4 antibacterial p.r od\ict 

prQdu<^LQn,wMdrL.fint]b^^ 

3.5 antibacterial activity 

value which shows the difference in logarithmic values of number of viable bacteria 
between the antibacterial product and the untreated product after inoculation followed 
by incubation of bacteria 

3.6 antibacterial effectiveness 

effectiveness of antibacterial product determined from the antibacterial activity 

4 Antibacterial effectiveness 

The antibacterial product is determined that it has the antibacterial effectiveness, 
when the antil)acterial activity thereof obtained according to the testing method of this 



PROTECTED m COPYIUGHT 



Z2801 :2010 



Standard is 2.0 or niore. 

In addition, the value of over 2.0 may be applicable to the determination of antibac- 
terial effectiveness upon the agreement between the parties concernecJ with, delivery. 



5 Testing method 

5. 1 Bacteria to be used for test 

The species of bacteria to be used for the test shall be as fbllows, and the test shah be 
carried out on respective bacteria, 

;:i) Staphylococcus a iireus 

b) Escherichia coli 

Examples of bacterial strain to be useii for the test are shown in table 1. lithe l:)acte- 
rial strain is contributed by the agency of culture collection otlier than that shown in 
table 1, it shall be obtained from member agencies of World Federation for Culture 
Collections (WFCC) or Japan Society for Culture Collections (JSCC), and it shall be the 
bacterial strain of the same series as that shown in table 1. 

Table 1 Bacterial strain used for test 



Type of bacteria 


Preservation num - 

beroF bacteria! 

strain 


A gency o f cu 1 tu re co 1 1 ec ti o a 


Staphylococcus 
aureus 


ATCC 6538P 
FDA 209P 

NBRC 12732 

CIP 53,1 56 

DSM 346 

NCIB 8625 


i^merican T3a^)e Cul1;.ure Collection 
Food and Drug Administration 
Bioresource Information Center, Department of Bio- 
technology t)f National institute of Technology and 
Evaluation 

Collection des Bacteries delTnstrtni Pasteur Deutsche 
Sammliing von Mikroorganismen imd Zellkultin:en 
Gmbh 

National Collection oflndustrial and Marine Bacteria 
Ltd. 


Escherichia coh 


ATCC 8739 
NBRC 3972 

CTP 53.126 
DSM 1576 

NCIB S545 


American Ty^ie Culture Collection 

Bioresource Tnlbrmation Center, Department of Bio" 

technology of National Institute of Technology and 

Evaluation 

Collection des Bacteries del'histituL Pasteur Deutsche 

Samiidung von Mikroorganismen und Zellkulturen 

Gmbh 

National Collection oflndustrial and Marine Bacteria 

Btd, 



5.2 Chemicals, materials, instruments and apparatuses 

Tl>e chemicals, materials, inslruments and apparatuses used m i.his Standard shall 
be as follows, unless otherwise designated. 
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EymnoJiii^HoCXH) 

Beef extrac't 

Peptone 

Soclium chloride MaCO 

Purified water 



O^ltll^nJ:^ d I33M^-'^^ f Aitlfy^Jil^d ilL JIS. K .8 1 01. or . s upjer jor 

EpJlJiliciobi.^ll.t.Qst 

G:y.ar MlMd .re age n t s^ 

CQBXoraiing:A.(iihe.reference.o^ 
J?l\arma)^opoeija 

(mar anteedxe agent ..^^^^^ 

For jnjerobiai lest 

Fi)r microbial fi?Sf 
F(l^l.ll]i£It)biaitest 

Zqi J.11 i c JP.b ] jil .t.Q s 1: 

EpXillJc]pbjaJtest 

For nikrobial test 

Pol yoxy ethylene sorbitan monooleate 

.JPolys()rbate,80,0:weenm^ 

Poiti^i^^^iyjii.diJiydi^oge^ 

GM^ll^llfoed .reagent s^ 
Dipofassium hydrogen^h 

G:y.ilfMlf^^d.|jeagent s^ 
So (U um hy dr oxkle .(N aO 1 1) G uam n teed .rea g(m t j^) edi led in. J IS K 8 5 76 
Hydrochloric Mid..(HC]l Gjiaranj:eM-ljBMf^ntj?^ 



Yeast extract 

Tryptone 

Glucose 

Casein peptone 

Soybean peptone 

Lecithin 

Nonionic surfactant 



GotJKlll.^iMlIloi! 

Platinum loop 
Dry-heat sterilizer 
Autoclave 

Safety cahinet 

pH meter 
Chemical balance 

Clean bench 
Measuring pipette 



OM E . c(>t ton^. . <}i:. .silicone, , s t oi).p.ei\ . metal . s to^>[)e r , . _m (>rto n 
stnpxieL^etc, 

With a loop of about 4 mm at, the point 

Capable of keeping the temperature from 1 60 ""C to 180 °C 

Capable of keeping at 121 °C in temperature (corresponding 
to 103 kPa in pressure) 

J:LayiD£IJPxfpXCQ^IlCO.CQ 
lent 

Cpnformin£loJTSZ.8802 

Havin^P^exfQrmance.cpnf^^^^^ 
lent 

For microbial test 

H azUl^ i^JiecMen xpnfc 
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JIjS.R JM5,.ar ,eauiYy lent 
Incubator Capable of keeping the temperature ± 1 °C 

Petri dish Made of glass with about 90 nrm of inside diameter, or 

(mforramg.toNo,JOAorNo,_Mis]^^ 
S torn ac h e r_ ppmji For mi crobial. to s t 

Stomacher E9X™ierobjxil,test 

Fil m Mel t ei'ial . such . .^3. . P.Q 1 ye t h^ile ne. .f ijin. . not . .af f eeting. . micro;. 

bil^l .growth ancLtJiat..^^^^^^ 
adll(^'ciKNO,jhe thjiclme 

5.3 Method of sterilization 

The glassware such as test tube and measuring pipette to be used shall be washed 
sufficiently with alkaline or neutral detergent, rinsed sufficient]}^ with water, then 
dried and sterilized wnth dryheat, or sterilized with high-pressure steam. The method 
of sterilization shall l)e in accordance with the following a) or b). The case where the 
platinum loop and the test tube are sterilized with flame shall be in ac(X)rdance with 
the following c). 

a) Dry-heat sterilization Objects to be sterilized shall be placed in a dry-heat sterr 
lizer for.(iO_min or_more in t^^ 

i n .tM .c a s^. of . the. t e mp e^ 
felUij£tJ^e.cottgn.sk!>i3^^ 
With wa ten. that_mstr 

b) High pressure steam sterilization Water is put in an autoclave, and the objects to 
be sterilized which are in a metal net basket shall be placed on a metal net shelf in 
the autocla\^e. The lid of autoclave is tightened., heated, and kept at temperature of 
121 ^C (corresponding to 103 kPa in pressure) fp;r._lji minj,o„20.min, Aft^^^^^^^^ 
iS.i^n^i>ended.Mlowed.b^ 

opened _to.draw^pff_the.steam^..T^ 

i|3£.the.lid^..and.cpo1jrd.on.ii 

te.J?eep,Jhe_antnclave.c!e 

dl e m j cala,..i 1 . .s b aU . b e. w a^hed , with iieu ti^l . d e tergen t if n eces sa ry ,_ a.n d. nns e d . s u f Q;. 

<^'}3. 1 ily . w i th _ wfxiei\ 

d....l?]^n]e.sJie|Tlization,..,'rhe 
Qi: -cll coh pLfl a m e^ . Fot .a 
test.tut)e,it.aha]l be.tm^^ 

5-4 Culture medium, etc. 

The culture medium, etc. of which the composition is as follows shall be used. A com- 
mercially available article may be used, if it is of the same composition. 

a) Nutrient broth [1/500 nutrient broth (1/500 NB)] Prepared so that 3.0 g of beef 
extract, 10.0 g of peptone and 5.0 g of sodium chloride which are weighed out by 
the chemical balance shall be ackled to 1 000 ml of purified water or ion-exchanged 
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water, then mixed and dissolved completely, and diluted 500 times with purified 
water. The pll lliereof shall be adjusted to 6.8 to 7.2 (25 ^C) with a sodium hydrox- 
ide solution or a hydrochloric acid solution by using the pll meter, and it shall be 
sterilized with high pressure steam. If it is not used immediately after preparation, 
it shall be preserved at a temperature of 5 ""C to 10 °(1 1/500 NB that has been kept 
for one week or longer after preparation shall not l)e used. 

b) Nutrient agar Prepared so that 5J) g of beef extract, 10.0 g of peptone and 5,0 g of 
sodium chloride shall be added to 1 000 ml of purified water or ion- exchanged wha- 
ler, and mixed. The pH thereof shall be adjusted to 7.0 to 7.2 (25 ^C) with a sodium 
hydroxide solution or a hydrochloric acid solution. 1 5.0 xoLi^Qwder.. agar. sli^^^^^^^^ 
P-tidM *^nd dissolved by heating, a cotton stopper shall be put, and it shall be ster- 
ilized with high pressure steam. If it is not used immediately after preparation, it 
shall be preserved at a temperature of 5 °C to 10 °C, The nutrient agar that has 
been kept for one month or longer after preparation shall not be used. 

c) Plate count agar Prepared so that 2.5 g of yeast extract, 5.0 g of tryptone and 1.0 
g of glucose wdii(di are weighed out by the chemical balance shall be added to 1. 000 
ml of purified w^ater or ion-exchanged water, and mixed. The pH thereof shall be 
iltijnat.O.d.tc) 7.0 to 7.2 (25 *^C) with a sodium hydroxide solution or a hydrochloric 
acid solution by using the pll meter. 15,0_g\pf p.owder.agar slm^ and dis- 
solved by heating, and it shall be sterilized with high pressure steam. If it is not 
used immediately after preparation, it shall be preserved at a temperature of 5 ""C 
to 10 °C. The plate count agar that has been kept for one month or longer after 
preparation shall not be used. 

d) Slant culture medium Prepared so that 6 ml to 10 ml of the nutrient agar of b) 
which has been preliminary warmed and dissolved shall be poured into a test tube, 
a cotton stopper shall be put, and it shall be sterilized with high pressure steam. 
After sterilization, the test tube shall be placed m a clean room at a slant of about 
15° to the horizontal plane, and the content shall be solidified. If it is not used im- 
mediately after preparation, it shall be preserved at a temperature of 5 °C to 10 °C. 
If there is no condensed w'ater, the content shall be dissolved and solidified again, 
then used. The slant culture medium (hat has been kept Inr one month or longer 
after preparation shall not be used. 

e) SCDLP broth Prepared so that 17.0 g of casein peptone, 3.0 g of soybean peptone, 
5.0 g of sodium chloride, 2.5 g of disodium hydrogen phosphate, 2.5 g of glucose and 
1.0 g of lecithin which are weighed out by the chemical balance shall be added, to 1 000 
ml of purified w^ater or ion-exchanged w^ater, then mixed and dissolved. Then, 7.0 g 
of nonionic surfactant shall be added and dissolved, The pTI thereof shall be ad- 
justed to 6.8 (,o 7.2 (25 ""C) with a sodium hydroxide solution or a hydrochloric acid 
solution by using the pB. mei,er, and it shall be sterilized with high pressure steam. 
If it is not used immediately after preparation, it shall be preserved at 5 ""C to 
10 ""C. The SCDLP broth that has been kept for one month or longer after prepara- 
tion shall not be used, 

f) Phosphate buffer solution Prepared so tiiat 34.0 g of potassium dihydrogen phos- 
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|)h;ito which is weighed out by the chemica] balance shall be added to 500 mJ of f)u- 
rificd water or ion-exchanged water, then mixed and dissolved. The pil thereof 
shall be adjusted to 6.8 to 7.2 (25 ""O with, a sodium hydroxide solution or a hydro- 
chloric acid solution by using the pll meter. Further, purified water or ion-ex- 
changed water shall be added to make it 1 000 ml and it shall be sterilized with 
high pressure steam. The phosphate buffer solution that has been kept for one 
month or longer after preparation shall not be used. 

g) Phosphate-buffered X)hysiological saline The phosphate buffer solution of (0.85 % 
sodium chloride solution) shall be diluted 800 times with ])liysiological saline. If 
necessary, it shall be dispensed into test tubes or Erlenmeyer flasks, cotton stop- 
pers shall bo put, and it shall be sterilized with high -pressure steaai. If it is not 
used immediately after preparation, it shall be preserved at 5 '^C to 10 °C. The 
phosphate-buffered physiological saline that has been kept for one month or longer 
after preparation shall not be used. 

5 . 5 Preservation of bacteri a 

Rt^cteria.shiiy.bejransfe^ 
Both the. origjnaj..str^^ 
fJCfy}:Sfeo;ed.shan.be„heM 
tJh^J^ther Jiai]yd^.an(l;& 
mouth of.the.tea^^ 
i^Bd.mth. flame,. Xhje.tj^ 
on„the no>v. slant ,cai]^t^^^^^ 
tJie .part. of original. six<rin.]^ 
di^D f i:U}f wt^ . II^mUuM. 

TlM.inethpd.thcTOgf.shalL 
llKn^..!:ihall.be..put,m.the..c^ 
;iihn]I be. drawn. aslant .^^ 

n.um . .l.oox* . s .hall . be . p ut, .in. t .he .cond.eiis.e.d . wat ex. a.gai.n. . .a.nd _ .a. . zigz a,g. .line . s h.a.1.1 . .be .drawn., 
a si ant, to .the .u px)e r. p^ar t . w it h. the. p 1 a tinrun .loop, 

ThcLn^n th .of the. tes 1 1 
ahB.U..M.put..as.^.it..was...T.h 
tefinsfeiTod .slant . cuto 

foi^MJ)..to.4S .h.in.the..incub^^ then it shall be stored at 5 ""C to 10 ""C. Within one 
month of the transfer, the next transfer shall be carried out in a same way to be the 
passage culture. The number of passages shall be up to five times counted from the 
original strain obtained from the agency of culture collection. Furthermore, that kept 
for one month or more from the last transfer shall not be used for the following trans- 
fer. 

Fp.r . . ! lie . .bac teri a.l . .s tr a in. . o bt a ined _ .f ro.m . .t.lie . .agency . .of .cul tu re . .col.lec.t i.o.ii . wliich. . h.a s 
be eii, .p res.e.r v.e.d. .b y. .m .e.th od s . s.uch . .as. . lyop.h il j z a ti.o.n . a.nd . .f re.e.zing , for .l,on£ . .1 i.f e . p.r.c.s c r v a : 
tijQLni.the.|TumbeT.of.passa 

l>^ii;;!Mb;]Lstj:ajii.shi?ll.be.i^ 
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iinies. of. the, number, wlii^^ 
p]:GSCTyMbaQteXlELstrain.^ 



Conclen.sod water 





y. Slant culture 
meciiiim 



Figure 1 Transfer of bacteria 



5.6 Test operation 

Bacteria shall be handled aseptically, and attention shall be paid to the contamina- 
tion of testing personnel instruments and working environment with bacteria as fol- 
lows. A safety cabinet shall be used, if necessary. 

a) Pre-incubation of test bacteria One platinum loop of bacteria shall be transferred 
from the preserved bacterial strain of 5.5 to the slant culture medium of 5.4 d), and 
incubated at a temperature of 35 *"(' = 1 ""C for 16 h to 24 h in the incubator. Fur- 
(her, from this incubated bacteria, one platinum loop of bacteria shall be trans- 
ferred to a fresh slant culture medium and incubated at a temperature of 35 "^C ± 
l"Clbrl6hto20h. 

b) Preparation of test piece The preparation of test pie(x~^ shall be as follows. 

1) Tbe fiat part of tlie prodijct shall be cut into a square of 50 mm i 2 mm (within 10 
rnm in thickness) and made as the test piece of standard size. If it is difBcult or 
Impossible to cut the product into this square, a test piece of shape and size other 
than specified may be used if it can be covered with a film of the surface area of 
400 mnr^ to 1 600 mm^ 

2) Untrea ted test pieces shall be cut out from the antibacterial untreated product or 
the film. Among six untreated test pieces, three shall be used for the measure- 
ment of number of viable bacteria immediately after uioculation with test inocu- 
him and another three shall be used tnr the measurement of number of viable 
bacteria after the incubation for 24 h. 

3). . . . If umtr e a t (^ ,te^ 

shall be sufficiently paid to contamination with micro-organisms, mutual con- 
tamination between products and filth for the preparation of test pieces. It is de- 
sirable to sample the test pieces from the product itself, but if it is difficult to 
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prepare the test pieces because of the shape of the product, test pieces may be 
prepared from the product separately processed to a plale shape with the same 
raw material and the processing method. 

4)...JfUhe.prescrited,nurnber rf^ 
I]y.fnber.(three,j3ieces).j^^ 

P s^d .for .the mea sure mjcint _ of nii iiiber .of .y iable. bac teria . after maibat iori for ,24 _h, an d 
the_fym_shad be.ajterna^ 
teria Jan mediately. iiftt^J^ 
( t hr ee ^iec^es)^ e^iJAIlQ t _b e j3i:exKrred.x t hje f il m shall.be, u ^^il 1.9.1'. XkW . 

c) Cleaning of test piece The.whpje.surfac^^^ 
with._phxirma(X)Lpeia..gauze..pr 
tini^^s,.arixi_dried com 

If changes such as softening' of test piece, dissolution of surface coating and elu" 
tion of components occur after these treatments and it is considered that these 
treatments affect the test results, the test piece shall be cleaned by another appro- 
priate method, or used as it is without cleaning. 

d) Preparation of test inoculum One platinum loop of bact.eria of the test bacteria 
pre-incubated in a) shall be dispersed evenly in a small amount of 1/500 NB of 5.4 
a), and the bacteria concentration shall be estimated with direct microscopic ob- 
servation or other appropriate method. This inoculum shall be diluted with 1/500 
NB appropriately and adjusted so that the bacteria concentration becomes 2.5 x 10~^ 
to 10 X 10'^ cells/ml, and this shall be used as the test inoculum. If the test inocu- 
lum is not used immediately, it shall be cooled on ice (0 ""O and shall be used 
within 2 h after storage. 

e) Inoculation with test inoculum The inoculation with test inoculum shall be as foh 

lows, 

1) Each test piece of c) shall be placed, in a sterilized pelri dish making the test sur- 
face up. The test surface shall be the surface of the product on which antibacterial 
treatment is performed. Even w^hen the antibacterial treatment is processed to a 
depth, the cross section shall not be used as the test surface. 

2) Exactly 0.4 ml of test inoculum of d) shall be taken with a measuring pipette and 
instilled onto each test piece in the petri dish. The volume of inoculated inoculum 
on the test piece whose size is other than the standard size shall be proportionally 
divided by the ratio of the area of covering film. Even if the test piece is of the 
standard size, when the volume of inoculum based on the provision is inoculated 
on the test piece of very good wettability such as ceramics, tile, enamel and glass, 
the film, may move at a small slant and the inoculum may escape from the edge of 
the film. In this case, the volume of inoculated inoculum may be reduced up to 1/4 
of the specified volume. However, even when the volume of inoculated inoculum is 
reduced, the bacteria concentration inoculated on the test piece shall be 6.2 x 10''* 
to 2.5 X 10^ cells/cm-. 

3) The instilled test inoculum shall be covered with a film, the film shall be gently 
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pressed so that the test inoc-ulum spreads across the film while paying attention 
so that it does not spill over Irom the edge of film, and the lid of the petri dish 
shall be placed (see figure 2). Tlie standard size of film shall be the square of 40 
mm i 2 mm. If the test piece is not that of the standard size, the size shall be ad- 
justed so that the film can be placed within 2.5 mm to 5.0 mm from four sides of 
the test piece, but the size of film shall not be reduced to less than 400 mm-. Fur- 
ther, if it is difficult to adhere the lihTi closely since the shape of test piece is not 
fbit, if the test inocuknii spreads over the test piece without covering the film 
since the test piece is hydropliilic or water absorbent or the like, the process of 
covering the lilm may be omitted. When the covering process of film is omitted, 
the standard size of test piece which is prepared in 5,6 b) 1) shall be the square of 
40 mm :^ 2 mm (within 10 mm m thickness). 

On the inoculation with test inoculum, if it is difficult to prevent the leakage 
beyond the edges of the film on the case where the surface of sample is very by 
drophilic and the like, the vohnne of inoculum may be reduced up to 0.1 mf In 
this case, the concentration of bacteria cells in inoculum shall be increased to 
provide the same number of bacterial cells as that of inoculated inoculum of nor- 
mal volume. 



Unit - mm 



Test piece |,-| 



0.4 ml of test 
inoculum 



Petri dish 



Film 



0.4 ml of test 
iiTOCuluni 



Test piece 



Petri dish 




Lid of petri dish 



Figure 2 Instillation of inoculum on test piece and covering by film 
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f) Incubation of inoculated test piece with test inoculum. The petri dish contaiuing 
the inoculated test piece with the test inoculum (three untreated test pieces and 
three antibacterial test pieces) shall he incubated at a temperature of 35 ""C ± 1 ""C 
and a relative humidity of 90 % or more for 24 h ± 1 h. 

NOTE ' The antibacterial eflectiveness of a product is evaluated from the an- 
tibacterial activity obtained from the test at the incubation tempera- 
ture specified herei however the test at the temperature established 
considering the actual use of the antibacterial product (such as a room 
temperature) may be carried out together, if agreed upon all parties 
concerned with delivery. 

g) Wash-out of test bacteria inoculated The wash-out of test bacteria intx^uiated 
shall be as follows. 

1) Test piece iroraediately after inoculation with test iiioculum For three i.m treated 
test pieces iramediately afi.er inoculation with test inoculimi, the coverrng fihn 
and the test piece shall be placed on another petri dish respectively with caution 
so that the inoculum does not spill. By adding 10 ml of SCDLP broth of 5.4 e), the 
inoculum on the untreated test piece shall be washed out with a measuring pi- 
pette at least four times, and this wash-out inoculum shall be recovered com- 
pletely The washings shall be immediately proceeded to the measurement of the 
number of viable bacteria, 

2) Test piece after incubation For the test piece after the incubation of f), the test 
bacteria shall be washed out in a similar w^ay to l). The w^ashings shall be imme- 
diately proceeded to the measurement of the number of viable bacteria. 

3) Ecir.J/Mwi^^h:out,of t 

tes t jdece .are. placed, j n. .a . s terijized .s.tp m a clijer. x>aLi(di . by. u si ng; .s terili zed. t wee ze r s 

wi!:h.eaution. spJdiat.the.iM 

addn d . with . a . me aauring^ . pipette . and. . the . .lest . j;>i ece. . and . .the , coyer mg, , film . are 

kDJ^Mfyl . sufficiently, wit 

cr.obial.tes.t.i.s.applicaMe.^^^^ 

Qll.^ypexier.to.the.metJrod.j^ If it is difficult to 

wash out the test bacteria with 10 nd of SCDLP broth because of the size and 

characteristics of the test piece, the volume may be increased. 

h) Measurement of number of viable bacteria by agar plate culture method Exactly 
1 ml of the W'ashings of g) shall be taken with a measuring pipette and added in a 
test tube containing 9.0 ml of phosphate-buffered physiological saline of 5.4 g), and 
sufficiently mixed. Then, 1 ml shall be taken from this test tube with a new meas- 
uring pipette ami add in another test tube containing 9.0 ml of phosphate-buffered 
physiological saline, and sufficiently mixed. These procedures shall be repeated io 
prepare 10-fold serial dilutions. 1 ml each of the washings and each dilution shall 
be dispensed into tw^o sterilized petri dishes. Tp.each p.etri dish,..lo..ml..to^20..^^^^^^ 
thtLld.ate.oount.a^ 

ciomtJ.y..mi.x.e.cl By placing the lids, the petri dishes shall bo left as they are at a 
room temperatxvre. After sohdifying ihp. culture medium, tlie petri dishes shall be 
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turned over, and incubated in the incubator at a temperature of 35 °C ± 1 ""C for 40 
h to 48 h. After incubaiJon, the number of colonies in a serially diluted petri dish in 
which 30 to 300 coJonies appear shall be measured, as a rule. If the number of colo- 
nies is less than 30 in the agar plate dispensed with 1 ml of the washings, the 
number of colonies shall be measured for this plate. If there are not any colony 
formations in any agar plate, then ''< 1" shall be recorded. Further, if the number 
of colonies is not inversely proportional to the dilution ratio, since it is considered 
that the formation of colonies is inhibited by the effects of the antibacterial agent, 
the number of viable bacteria shall be determined using a method which forms 
colonies without being affected by the antibacterial agent with the use of an inac- 
tivating agent or dilution, 

NOTE,v.„,FQr.the.methods„of .<^^ 
L^perifiBd above,. refer to. J,,^ 
b ac i:^CM=. . ( Jj^ . Pq M. Ilk lii^g: iBMhp d .0 f 
Hygmaic.Chjegmis[.s.teOO 
PiiXli-Or. Chapter 2.Bacteria 
t.QXh}! . CO u nt oi^ >S taji d^^^ 
U^>Il..(2004)„suj3e,ryj^^ 
Mill i B t ry. of .H Ba 1 1 h_ and We] fa re:.. J ^.D.^ll .. 

5.7 Calculation of number of viable bacteria 

The number of viable bacteria shall be obtained by counts of colonies measured ac- 
cording to equation (l). 

^^CxD^ ^^^ 

A 

where, N ' number of viable bacteria (per 1 cm- of test piece) 

C ' count of colonies (average count of colonies of two petri 
dishes adopted) 

D ■ dilution factor (that of dilution dispensed into petri 
dishes adopted) 

V : volume of SCDLP broth used for wash-out (ml) 

A '' surface area of covering film (cm:^ 

Ixi.fhei^ase where. the.^^ 
(cmi) J}f th e.an tibacteriM t^ 

T}?M . .11 }}Mh ^T. . of. .yi.^l b fo. . .ll^.Clt .Qr.i fl . ^^ bMl . .h i'. . .l^.^.Rie s.s.e.d. . .w Uji. . .t w p , .SI giii f icaii.t . .f i giires^ by. 
i;pi] n_d jmg. i,)hLth<^^. , thi rd 
l:yJ<ftn.j^.s.'^l'',.i;)Jld.the.n 
4i.iZM.thJUJilrnB,.For.exajnple,.whCT^ 
Pi:(^ased.as."<0i>3:\ 

5.8 Test results 

The test results shall be as follows. 

a) Determination of conditions of test validation When the following three test con- 
ditions are all satisfied, the test shall be determined to be vahd. Unless all the con- 
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ditions are satisfied, the test shall be determmed to be not, valid, and a retest shall 
b(3 carried out. 

1) The following equation (2) is established ("or i,lie logarithmic value of the number 
of viable bacteria immediately after inoculation on untreated test piece. 

L „ - L 



L, 



■<0.2 (2) 



nveaij 



where, I,„ax • maximum logarithm number of viable bacteria 

Ij,,in - minimum logarithm number of viable bacteria 

/-me;m- Rvcrage of logarithm numbers of viable bacteria of tlvree 
test pieces 

2) The average of the number of viable bacteria immediately after inoculation on the 
untreated test piece shall be within the range of 6.2 x 10'^ to 2.5 x lO^cehsfcm^. 

3) The number of viable bacteria on untreated test piece after 24 h shall be not less 
than 62 cells/cm- for ail three test pieces. Wlii^n.a.film Js.used 

test J) j ecel . howBv^ 
!^vis.tb^.n_6,2,x J_0?_ cells/cm^ fo 

b) Calculation of antibacterial activity When the test has been determined to be 
valid, the antibacterial activity shall be obtained according to equation (3). The 
value shall be recorded to the first decimal place by rounding the second decimal 
place down. When the number of viable bacteria is "<0.63'\ it shall be taken as 
"0.63" and the average of logarithm numbers shall be calcidated. 

R^(a-Uj-(A,-UJ^lL-A, CO 

where, R * antibacterial activity 

Uo^ average of logarithm numbers of viable bacteria imme- 
diately after inoculation on untreated test pieces 

Ut - average of logarithm numbers of viable bacteria after in- 
oculation on untreated test pieces after 24 h 

At '• average of logarithm numbers of viable bacteria after in- 
ocaiiation on antibacterial test piece after 24 h 



6 Record of test results 

The following matters shall be listed in the test results of antibacterial products sucli 
as plastic products. 

a) Number or title of this Standard 

b) Commencement date of test 

c) Type, size, shape and thickness of antibacteriahtreated test piece and untreated 
test piece 

d) Type, size, shape and thickness of film 
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e) Type of test bMcteria 

f ) Pi'e s erva t ion nu mb e i' of b a ( ; t er i a 1 str ai n 

g) Volume of test inoculum rnoculatecl 

h) Number of viable bacteria, in test inoculum 

Cleaning method 

j) Ftespective value of Uq, U^, A^ and antibacterial activity of 5.8 b), identification of 
laboratory, name and signature of head, and date of test report 

k) Any deviation from this specification 
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